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i U WW i MR! < n Rl 
BACKGROUND OF THE I N VENTION 

1 ! vS ' > ,~ > H\M 

The present invention relates generally a. ■ a spreading device and method for a 
v D i v <x for 

h f .^ac ■ i - i ' v iv o i 

t > 1 « v < e 5 a « 1 n V pk 

> - ^u-oct -wm< ' > ad $ For 

a < ? ! i Ml 1 < \ j i a? j i i n f 

*xc 5 \ iC\v -*e 1 ik e 1 s n< the 

orthogonal codes through date I ar ree An example of as orthogonal code that is 
typically used is a Walsh coda, the numb - f uvai <bi onho- n.d codes is 
determined depending upon s modulation method and a nmumom data rate, 

5 > ! i > < ve: , < ' a 

a <\ ice , < i i 5 x a >n 

f v ^ > ; i i tv s o c\ e ok 

* C N ! > d ' ^ ^ *K igS 

TakV^ ?<» A ps -stns i die, ^ i \\ di Ln^ih- 

0 a > * o * i \ i -4 <. u eve da- 

< ^ ) a ill* > < \U d*H i 

n ah i < o ( onti 

i h If vS V * «S \v ? * ~i 

the d ,o ' v * ^« O > o' 

aeevrdine to K n-speemv Tnu <.\ 

ioablc da . < < 4 * aa! cl em*, j is > < o s a t 
pee > e * v id t! na rate can he i iticd d\ th g las frame tra tsmtssion according 
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< ' ! > v ^ i U ^\rM.- n u 
nriproves du a - i t transmission the data ♦ n \ ^. $ 
"ng^a dat* u\tc otiorvs^v h - > i v 5t \ 10 1 > < , * <\ data 

i 1 ! K s s v 1 !. i *K 1 <W 

5 ; „ S , X i hlO\' ^ -\ \ s ^ tht 

i.nij improves during the transmission, otherwise, the date rates of 

^' X on i < iv <> N f f e xi <>e > a commd 

envnea ieui toeu-es v. * v. \ 

which can affect the ! crsnermssrom An increase in the data e according to the 

10 > * J K V * < \ , 1 i i \ v, v! 

'I * >K K W 1 0 i <> !■> ^ 

n <. ? n f > , * o 1 1 - ! i „ 

i 1 '. 1 twwvf j>i! \ « < x - > L a 

15 ^JU J ! £ - ear 

>e divided « i < v > 1 1 ' 1 t of Vc 

Walsh eono ha\ m < x > VY , f he two 
upper Walsh code sets of length he2 ere equivalent to the twice-repeated Walsh eode 

SCtWh f urt f < V'sKne > „ x x I < 1 

20 - ' : \ ^ I ' a N X x a > 

n invte v> -i IV \ i 01 mver< N < < 
to CP and t bit '0 in *F 

I t n n ■> i *•> b> - x ^ ^ * > ^ x ,c x 1 ; s 

25 \ i» * > x « r • < ? K < , ) \ 

vt a mt ! i I i s t i , e, 

>u 1 1 is 1 1 s d n h a 
ahove stated Walsh code sei W e 

BO [Equation I] 

[0 0 0 0' 

i 'O Cf 1 _ 1 0 I 0 ! 

[0 I ""' \ 0 0 I I 

[0 1 I 0 
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FK 2 shows ^ >b oea set >: ^ w { -x oHesree mil. 
medkv! of Equaticr » 5 f t to hk M- cow. so j < ssce ' N 

Wahd codes has mg a Wj3» len - > „ I an be * * w re> > 4 x\ as* , odr «- ♦ oi 
u~gfr ! >UiN? umcdth e, S n ^o > <\*s .i;t '.^i^ 

defmed as a \\ Ush code set \\ il 2 two upper Walsh - as 28 are 

,qu \a o it >> tl c »hk^ 1 i < - s 

< I n i > > 1 i > < v n> v ^ d lows 

right Walsh code set of length v is equivalent to an Inverted Walsh code sal 

In adehaoio it a is assumed that a set of 6a Walsh codes having a Walsh 
kandh (vS n dwbxo o 0 ; - > k set ■> \ \ e^>> appj; Walsh ^ «. \ a'' teneta 
* t Cv , <. ( ha ^ v' a V s . x V 

> tubes »b »x * *e V- x! e s , I ew ' <. «. i 4 vu! > , w s V i 
egen lie? icitivA^ « < ! » t 1 > v ' ot 

**W ~ 4 ; i a w j . t » k x 1 coda s M » > u - of the 

% s « « , >t . d » v, I - a cut. vw coiistxtutmg: tb 

coif s A 1 ir\r ti ..-Ki ^ t v> > «, >^ " ia\ >n >e ssme 
structure as that of the Walsh code set V> as disclosed " the above. By using such 
a.Wa V> If jIon t s pos i 1 v wxhw < , w ,. » relation ! 

beta* 

FIG. 3 shows a correlation between two users according to ! Walsh eodes 
u ■> ! 1 < <• t kc i a „ i 

Ks \ a ut\ s x v s \ s , , x \ lN , 

^aokw\ m < j v v o s4Lx e >t , * < s iKmK 

o a v T{ u < s u » « n i o > »i f a t t ^ j j 

-o d h * ^ \*j i * ' las <i~ > ! a . h < a! of 

^ ; Kh| s - >s \> * s o 4 > ^ i,e , ' ii, ) 0 ,v hti 

which car* K a^rrsoa^ 1 N > > >Kbp , 1 < ■ ie j 

on " ju t h m K n s ' v i > ,v ,i 1 

^ the data au W 9 aKhj s ag in F Wal k 1 e; \ 156 Von specmcaHv, 
v ' v i - r x s o w » } OO' w 

Veal in* 'i- « - s « n ^ v* a i ^ x \ 4 ,oet » 

accord cccc s\ ah h^caatl iv ie • pvi j > <K , v. so^ *\1 M 
ehp^ i >i * Wi i in! at s n ^ v -« t utnJ^ nV , 
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t earth < > V I ?de i i ? 0 t I 

\ ^ , v ( r \ w „, i \ v s 

code » * « P < < <. v 1 ' 2 p 

ctivh ti v ^ >v s \ < - \\ <. < >■ c vd 128 

ami * fttcci a nu ;I \ > > iv > pos 

nt * N i a j < s \ ! s Thss 

x c ^ ? 1 i ; netP \ 1 v urU 

iser, wh insmits the d s c < c o <K 5 c alsh et <k 1 

lengl 256. Mo c < ah to tP smkskm raetk 

vxou ! \e * s^t > v.^v if > . x , ^ M v 

'n«!k „\ 1 t n P s t * >e t * * s w ' t i ^ 1 ( 

-< l > i v > v t Vl 1 1 v , i < 

UiP ,,a 1- , 

rn » » is mK. u t >n * ] h „ » 

PP. i s 1 P se u^ n use t» jh W 
I?Xs at the daus ou; of a Pdops PPi rranomv^ svPP .ou< P ^ sia e Po-elnp 
^ah > ( 1 - , sa n, P P 

\. H^!„ v , I i > ! - J 

different data rates and 'Walsh codes. 

rsa a deseripdoTi wdl be - } 

iK tPr < - - s 1 P-, v h\ ,M> > is P t 
cornqxmding dura ho; of tot third user are spread mil the sarm Walsl eod Wp 

a moo en ;rae f - t - ^ 1 \ ! , . 

• n r u { 11 This 

ere? v s \ $ >t < ! 1 r c the 

«. *t v >l < ^ > a ! - 1 k ^ v ! { ( ? ^ K d v 
P she first user, a is noi possible to iran-anu the data oi the third usei 
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Nes i f ^ > > i n \ i ^ 

I v i seventh users on the 64-chip u Th i 

* ' <! < I ' K t 5 O , , j t 

5 s . - i . s iO o T v < M >>si * , ^ >!tin > 

with the fifth to seventh users. This interference occurs at the third symbol duration 
e ,i t , ,, : v e * h - ! \,,i e ; av o >.s s , „a * <, 

s\ > ^ ,! V> U", tj , is -0 1 on" 10 ^ s < is , ' \' IV) < 

at the fourth synehol deration of the Brst user and the corresponding duration of the 

10 >Cs, o J< < \ ^ f o>. s I 

to transmit the data of the fifth to seventh move;. 

U\ >) V, r - vS - * <■ < S> s iS s s v S, <' 

Niah v th hrs> iv, W use, si W i < <> I ! 

if >VU v> S ^ i 

> t! v Nt e s 1 M ! > * 

o* to v ot w> I s ( < ' „ „ is t< < ^ ieivt 

caunot use no, ooh no n-th Wabh .ode W 0 t also r- n , < "v 1 and 

20 u s , i nW t (4 ro V < That sec- \W teee, a no 

be uses to u - i ! \ o r a v s \ - he as 

cause a decrease hi the Walsh length, thus increasing the number * < i ! Walsh 

25 \ - > x j i i» * t 

emororvmenh as th-; m re t i da va rats s and 1 0 mined > ba statiot 

? > 5 ish codes are 

etermmed \; thia point, d should not« h 4 xes not ahva) 

s r r i x s s s ui f \ j i( u; v < > 

30 N < i n s < - ( ! ! i > , ^-nuM t 

0 - s > 5 » i i i ?= 

Walsh codes 
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U ^< ' 00v\ << *h ' wto i so on arsd 

' iat f H ' \0 i O s ^ ,n j \ K i x s i 

the wuirawv ^ a f n^- g -j ^ X M t ,vw 

o . > ho r< ■• ' <■? tv - <■ >ta n v»Mf ^ amscOiro 

j a f ? ? - 5 > code 

ad > s > : * ( v $ s v 

awaordno: m > <. ~; : *> ? r v * u d c : - a -5 ; < 1 >Y \ , * rea^ r . oo^a y vc?o wv;^ 

* ! N < 0 5 > f o i > 5 wd s ^ v. u 

-* ddo 1 f ,,1 v. <o ^ N i o < , s ! i u 

WaKd ,odt 

U a 1 <. v n s m 

aCDMA ? x 5 < system. The channel spreading device inctodes a storage 
medium fox Coring orthogonal code numbers which cannot maintain an orthogonality 
» s a *.d 1 v. iK ut for 

d iCi x 1 i ^>d x t - 0 M.s. 

-ncd',tro la 1 \ an . - vu< u 1 - 1 ea- cat 

transmission at ihe given data rale, and outpamng the defcnnsned available orthogonal 
„oo< r t <.r- » o s f < > > 1 > x > < r Ni m a Mm ul 

r ! no n 1 < ! i j id mu 

the u^i ht d-^ .vo^uJng >»na f > > >• .. » a s 1 1 < code 

, O > > t t < > ! < > 

ion j for multiplying oohgat* of the 1 u traasmmers by control signals from 
the comroiiea 

BRIEF DESCRIPTION OF THE DRAWINGS 

f K i > v md 0 > ' 

oCvO f >, ( <. i < i i ^, icn \Av:n is 

comuaemm tu- x <\ > x - , - o< 5 

^ 1 I io. i d.aeraia < » s ^ . 0 > - xiccc? 1 \ x >ic .-cr. 

"a > 5 diagnm <. i < $ set of Wats codes ha 1 - > < coda 
kngth of 256; 
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> en l\ 'a < ;h ies s . * ocawj ? --.n, it on *I - icthod 

> G * > > ' * - k oc\ v for 

;;ontnbhw cu^vkM i w n-vx aapenemg on u dvaba pooi icconting tt wi 

<■ ^ M >. ^ > i ^!vf 1 i ' w > v a v» w > P - ~ 

Hid. 6 rs a {low chart dmstratrng a procedure tor generating a Walsh poo! m 
i a v i o u ( < : ( ' ' and 

FIGS. ? aad § are How charts bhwrrabrig a procedure for generating control 
10 n w < I > no > 

OF I Ml O>.0f-S< RIPHONOF YUi FRI F! RRFId EMSOfilMENl 

A preferred embodiment of the present inventus will bs described hereto 
15 beJ»>v <. > a p <. ie 

ao< -hww > a " ' v >' - ^ ' ^ v a twos ^ouH 

or score don cess as detail 

The terms ''orthogonal spreading'' and "channel spreading" as used herein 
20 hso v § > 

htrtf.o v i ^ "aw " it s w L*-i os ' "V v^s to >. s 

1.0; i ' * s s ^ i ' ! Kb 

C > ' s^iOi 

2 5 1 . o , s. v 5 * , ! i i w 

hVTI : < s p si s| » code aa ^ rk\ 

above- ae » . t t j g ifrerem data 

rates; 

30 in U* foUov op: era odiwcoa w- apr w * 1 w w - rgoenb a » d\w 

utdt:mg the '^alab cede- an 5 e ai ^ ■ < •rotor 

- i« Ui'' T i e i \ a-;- \\ ^ t •* - s v <W, IS v t 

x s fu nwse b " i i as \ \ 

3:5 d <nh the n rb - Kb W . w > ln"a ( ^dwe t , h>.^tb \V>bsn 
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codes \^ s ^ ^ and W.,,,,,. ' swim: hx^cr " ,< ' vi If n h ewru\. 
tnat Kih 1 c, n„ > 1 * \ > ^ e , , v , v v > i n^^'iH, 

to rate, s 56/R}) , where. 25 ic-ates the full Imgih of the Wats 

cooe, * 'i be e>e .d ♦ a- , ^ x » ^< ^ I 0 * v \ * in V> in ^ is 
S (W t;> W t . ;i ,,.W,. ;:> ,W.... i;n ;. 

tb< l-C \t- 

t i\ m t < < „ 1m i d v > ! 

i p > l 1 \' ) ! 'I s U v 

10 i <S i i ' 1 < i v \v , s x v i I 

vh > t i i i \ u x no » 

<jou< t -< < j ^ - - x< /i.^L r«i,«hi.i ? 

r ' >i <\ because f movsng piemre should be transmitted ,c nM 

15 <{ > i > i v U v su i 

h ' s 1 . tx n > n ! * ■ > wo, <. i 

daw user. - \ * e >n sod s\ - - b ^ a% a viable \\ aki code When there t.x 

u o * i - ! . ui' » tmw At 

thi > i c >e i . n mc pao) 

20 Kk <. e m - n U ~< ~> i o n > v > t w <.* Ac*. 

TKs ^ x n c . \ i j o i 

iwlu vta > > i . <!i >> > x we to. -> m d *\ fh.Tv u el the 

> J 0< C ! n d } v r s ^ v , \ p 

er * > m » * re \ * t» t v mn 

25 ik u«or A v is. unc dv n ^hom ; j - v , ♦ > C \ct oet i r , are 
suspended. 

\ ? i > xOoeod\'b : , =r. - . or :- db . \ ■ ■ o> •> -e tde w ; , dale 
! i Walsh number inthe WaNI 

30 poo is W.o.iO i :\i i •: ;e ov : ar* o \ e> U" i\w sf\raioram jiu 
tsei <• 1 o id there ex sts < sex* 

ruebe* d r, v;ee i m v ^ >b" leu ^ ^ \-r e ■ > >-r > s - W 1 b t \ ^ ^ 
topnontx of the p v. \ - h m ; v -e h ung the 

higher "ror»> soeow- r ; e -J e\\, m eod >. i - e^- '5b he ^ >eK ted 

35 >f Uv x r v ,^ > o > * X s t. < \ , , i ^ 
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pnortty aucm > V u»t m£ a higher probah <f sm i 

! nam th ra) "Walsh p rthert when then a; < * i r * * 

sized Walsh pools and the cnrcu.it data user bavin , ipis 

call, the auccr mu ases „wua u- C Wh "^S A; m s puma the e urn exsss a 
5 Wals < i n < t < \ ^ ^ v m W x „ 

0* >i > ' v S V 1 4 < 1 in S K 4 ' I i. 

n data user using a Walsh code m the \m \ W'Csh pools, a new Walsh pool 

W 1 1 U < > I i » , * \ ^ 

n i a n, " i I 1 i ^ ^ i v n > a 

10 u ^ V i s * <- a a s i , =■ lN j<;a 

e\$<anv Vv ,] b tv : a- O dCn c< da nanwu,- ot paaxei ,I;a 5 as,>*\ jn ronma>rr. anon 
m, h , v ' \ t s f t r , \ 

axuaa.a" Walsh pooh naturally; occaTs.urung the allotted Walsh code numbers, 

is - >\ «n > 1^ v 1 \-- > . •• 

c-f ' s en hi s cl the » > the 

noo t sa 0 mo* v < 

hi \ iiJo k Li s<Mi ^ a M 

dat*. n t v '< < 1 s .hi u 

20 1 !>< t *„ i < ^ ) the 

Forward Common Control Channel In this case, data transmission is penbrrned at 

ih \ < 0 v, m ? t i„ s ^ to > b s the 

mv;mw phm ikh-wc" umnoa (. on o 1 » ir be Keen oar 10 

v if ~ np v . v O * u W i ^ , n<« 

FIG. 4 shows a device for coao'olhag transmission of several channels using a 
a, m m „ w< * 1 \< 1 s - am* > \\" v v v a. 4 

30 when share ;s a -an an 0 < a, < t ~ > -\ - * any available 

iValsh coil ul \<.bcn iheie exists an I ( -> > j > ^ to r 

allocated to the Circuit data user. The coma- data user vab he rcicned to as a primary 
use? \ \\ I ros s < ii s ne 0 i ep< nj m user is 

^ > 1 s i e i hen, the Walsh p< w 404 

S3 > v ^1 ^ >e s- ot ^ / 1 , v id s 

e us iiah <, v,| ciMbe . n\m e con"* aas \ t n « 
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stores the calculated V s pool * ncmor Oa rhercafier, data rate 

mtbnnaiatH J> d> o^s J s vaa ^ > » ^ - ! * < nihen 
me - J, i p « „ u ^ > ; o 

bra i. > c u , > vjvW,, s:> w>!N 

.> I"he controller 400 1 < n« - f t < f - i nmn-, 

vibetho* thes » n iv ava al e Wai? e< v\ f > 

Mk. Ot ttti pit. kef dUta JSC, " )Cs > N i t o \ x x sh rs 

s\\ V V f t V n ' 1 - -30V< 

packet data, H--,;-- . ■. for the other packet data users to which the available Walsh 
10 << s ~ * >n << ^ , n t i for 

-»ar> > -» < tranarurss'soa of the packet data, and provides the generated control 
m>>> \l i<> v o «.t > i e « " * ^ - :he >e t ' - ua - « ne eomvvkv by 
the ovvo-o s ->-oi i ' <i n c ec ec^av t:o output I 

channel tiansuaaeiv 420-426. Upev recegu of rnpia date, the channel trausnattsra 
IS' * Nf > * < • a n > - h n - \ d s * -, a the 

oca x'si 400 ated provale the generated 'itMr^^i signals to tlie multipliers 430- 
43o Jkre, the contod eceaals to 1 \ J rxpesstftlvn t'or'O* For 
N N s a v > s i di\h i.o k tor 

i lo s 5 v i ? v\he> 

20 Wal * i 5s 

multiplied by the output of the channel transmitter for the eonvapondaig channel, so 
s\a he r > I < <. U< t si 

cod v i its a vValsh cod 

O 4>v vV< C p Mv ' 5 , < S3 1 f i 5 i. 

2S *^ ?•> r v ^ . \ , ^ilai'vO 

h . ! \ »> v s « a . o x o sal 

fae.o nla^o xuu^s- -a ofoa U Cv. a* a t , „ 
whether there exists any available Walsh code numbers in the Walsh pool for the data 

30 s r. > s j * j j ( , 

CsC d s ! > ! , v n ^ t ' net 

v he ava ilsh n ka ntssiot ebie 1 bekm sho\s =, 

the trans r ttabk ehans and the supj ss > ^ eg tothe d tta rates o 
the eireuu data usei 
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V* i kU»<>0<>! k 





Case : 


Case 2 
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? :k >p j 


i! 2Kb? 




. o < | 




! 'k - 1 
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Wah reier-oaa k;bC i. ai i a.\c k tke csrcur La.- avs u <. , onmar\ u.v^ 
using mo x °> <> • N - - i , * i s oj\t-,ii Aiu ,!i Uh> t ! ns of 

v - Vet a, .if* ~ i > n > < > ^ „ o ^ o 

5 t * f t o , \ ,«s- ta> * 

Wo! > > t s > i "\h" \ 1 

f < i i a < r U ' ,\, < x s ^ i * ^ * < K 

Hk 5 ? i s i h <. 

kllb < ^ ^ I 1 | . k ,55 

10 is > < < K \J ^ ! I ■> ^ s bk * oivU tk 11 k ' t 

rate ^ :<* i ' *h* ^tL I'ek'Mw U \\„ ^ < a3]W i3 

> t t i;n C kv circs si >uaa * v > si 

code u it \ x * rs Uk * i i knta <k tat dau s ^ I 

<] ii i mt r us? das 
15 poi ! k >w < i s^c a.s ie c 2;i *A Kl cod 

\s r < n n d ( > > K 

! s < >» Irktk'Ul 
hv ! > < „ ' C o-v 'KivkT- V\ - . v. > :, - «> v i x ■ 

i s a n ot \ 

20 

The Walsh pooi shown n f :hk is generated hy the Walsh poo; generator 
*'*»ris» * l urn N k < * , * s \ <> ! iw 

V - ! ' ■• ; ^ < - , > ^ < 1 < 

2:3 a \ ' s «. i j « o ! s » 

i when there coo-, the ciraik data user Whe^ ( dread data ' ^ ^ ^ reoues; 

1 - \ 5 k si- v\> I > » v <. , there 

»S k W xN vOuC i M <! di J 

! x i N >. ! t N - ( i > ' ! \ 1 1 vhe 

30 Walsh. cKte nomkr; \V u ;he t^ts; Wakh code adoc.iteo b\ rite csivun kata 

, t i " \<f ! , O , ! WP ' ) 1 \ 1. V i i 
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\\ Jsn ^.tdtv V . S - <- t I > , te t . i The 

ll >». \ * v * > >S t l * > 5 \\ - ! 

* ts asS0t$K\1 htn v v m * 5 v. x \ 

code s o 1 sos the relations*** >erv n r > < c nob 

5 second Wals umb ! ^ned b> t J50/R)} After o 

? < t\ 1 \ ! > I VO ! 

Walsh code nam her is allocated as the second Walsh code > o < Here, the Walsh 

v. "d i I , 1 v * i >t i > t ^ i 

< 1 i _ ' 4 I < < d< i v < , o rv on 

10 hi \\V O ! O K v ^ < I 

0 - e ! ^ - < Was h aae t 

n ^ i > - » > ! v< a , s W u i <i k itne i by 

mjHj kt < j r f > i i ' n >! 

nbodm k > - * c mpk\ v. bee she x 

IS „ . '- V - i i ie n r o i \ n , h V Ki xxL- 

>\n:- . , " i * x WW and ^W : * ^ - jdda* the 

vf,h » ; < % cot* 64*2 and >4*3 r<j $h , o ( arc 

allocated as ihc second Walsh code nambers. The fall length of die Walsh code is 256 
> 1 ! as i < Wo - *>'*- 1 ^ \oh ,o\ , , v : a tne 

•A\ >■ 

Jo generate the Walsh pool the second Walsh code numbers are generated 

Walsh pool generator 404 *r* the Walsh numbers rather than the Walsh codes. 

25 Vv >*tdo o «« * » » ' ! * the 

generated Walsh code numbers and provides the WWW code numbers > die contradict 
40,- e , > . 4 

N ^ U f '>\ >t 'I I - ' 

30 1 Reiemna te Fg s beaWunn - n-nm \na ^ rnunn son o 

k >c Ji , ^ i a s ■ n > > A i- .504 

generates a 1.6-bit QIC according to received frame data aad adds the generated CRC 
;otic j ihv'hv !.i x , , , j n ; > x - ,c v s io >K) in 

-on >a of i .vC^J a > ^a 1 * e t hits a » fbe data 

35 * S < ^5 v ! 1 - v i. i - - 
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data output Item the a" n eeoerato ^ !5 <> k ConwU tu Encoder <- 1 rh 

m < > v 4 «. * u , > k v - N *e* 510 

matches svr ! ne i «. < $ - mi o ! - The 

re ' \ i > * < t . s^ An 

5 o ~* ' ! \ v< < t " pa t ( ^ \ n t > so ^ N! 

ft > . u * . ! I l, ') OS \ Ol 1 ' k n 'USi 

comi tu - o V n * Ht 

10 < i ' \\ > N ! 

uenerat ? 1 * ' * ( 1% N em r a s 

length R. lo e maximum data rate o tro j Wals coot number V 

Ot ) t v < ! s x T s f r 

poo: on t ! » Wis < ^ iue»v v- \ » . '« Bete \\ s\ » 1, ok 

15 1 V « » ,1 S 1 1 v ! < 

starts, when the Walsh poo! for a desired n j\h u data rate can he generated using 
♦U ar ? v \ W -1 a code ns^bc I rues k i > 1 .naato> 

•v t, c < i i\ t \ s 0 a r 

26 

it i \ t > . < 5 * i < ' 1 t 640 

* sethc ' o toe to x I 

cod Hfohc Xx v Whsh pool 

corresponding to the Walsh code number presently rn use. Therefore, whet- the 
25 corresponding Walsh code number is presently in use, the Walsh pool generator 404 
requests another Walsh number for the eocutt data, m step 660. Otherwise, when the 
y«c\ X{ e ^ <. i n * v V ■> » i ^ s a »k 

i 0 w he t b e r t h e ; err, re 

code number P[0 is higher hunt 2S6 which is the full length of the Walsh cede. When 

30 * » v W < { > v « ,5 X > ~ < . f t f ' «' 

104 13 > > i v > ' 5 e ! 5 , ' 



Whet S.SS e Walsh ! > maximum date rate of th 

e to . i^e 0(3 ' n CN-sc< . « V, 1 n <>< o used, tht WaKh 

0 s - «e ^ v v i'.,T ' step 6 i , t- s!i v e j » , 
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Wa > eurrtber of the pnro I \v;\ code numb; ha r s \ 

>\ t * t > ; s . i i e > | \ \ 

< t t m I u > » v> code 

nmvhc j set * i jsc A t< - , »l , » n t ^ * v 
5 us K ! > orator 40 quests smother Walsh code i mbc; x\ fot fee 
circuit data n n ee * « ! >! v ^ ^ , > * * » O.dsh * n *.»\» n rot o w, the 
l ilsL poo \ * the 

* j < i f ?< ^ihws ^ 2^ ^ ^ ten 

the Walsh member \ and the WOIsh length R :::: 64 Efthe Walsh length according to 
10 ! t > * n the (. htM \ (umbers arc the seeot 

Y\ 0 1 * i ! ! f ?s v > , i * n t 

* * ' 1 » k > 5 u < ^ » i < d * , 

exceeds 256, the Walsh pool generator 404 outputs P[lj values calculated up to now, 
15 m skp oh '{\ < < > * « , , t ,i the 

ht\ H t 1 V > s 

poo >- 1 * v c^o-w 

20 

FK". " ^t > he con die - < code 

numbers ostog the Walsh pool created by the procedure of FIG.6 n fee controller 400, 
lee < ! he M\ e >< I « - s , « < s s m v mc< 

<t<u as a f i i 

25 > v a * 1 - m v| „ h 0 t ^h 

e-ode mhos u> Uauao do Sv | s * \ titer set 

vO - > > , ^ t > . st v < i * - e i n> sk>B 

To Ntope- a * t ,m m,m eo e o } • t v „ a x 400 should s^retc 
before a bou.ndap/ ol a new frame. 

30 

1 s s . < 400 reeeb sia rates Rate [ 

of ths v vin < vn ! i ^ K c ! c-J. - o v - et v s « o pool eoO is 
o N xvo ? v * ' ■> I S i 

fee controller 400 receives Order{] indtcatteg the priority of the channels and the 
35 > si - ^ c x , etne v. o \ h «tj wm mrohc 4m, onoal ees 

x s , »{ \ > x e t >v , , , , 
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- la- 
the mdev 1 of Cc "-a n! < ^ * i > \\ ^ . * ? ,» s - * c coe?> > k>< * « « >\< 
the I tb usei to k la teo tn step co k » s s ?\ n , , 

signal G[Orderpj] of the hth user to T and adds a darn rate Ratc[Ord&r[rj] of the 

i * s. ? f J \i is!', * 

iOI <\t - i « v!M >> ! i a > i !,n v ua h c s u;> , t>h 5 s htpua thar or 

< 0> < ! ;<\<\i t < i * > * o - o ^ v i 0 - u s » \ i>t t { x 

lata stes k lov ti t " ? mo^ ta rat <. t ai < ( > s i 

1 ( N 8 >! < ' 1 V data rat; 

of the not use- to hH\! Odv ^u\\ \C-e<- lo! \ , Kxm.o- do <<- coid the 

maxunum dati r;n\ tl eeso . lo 4 oota ■ ^> s, < to naeah Gil] 

den i no i ^ v\ u i ^ ^ - v v H fit * i mc ) ? 

Mono .wit 5 the stun of the data rase? for t , users in each Case of Table 
^ oc on ? » ' npoi * i t !>( M) Ml 

d at n tj » j t > 

I-kh is shm^: a pkv, genera! ore * * t» . at* iet -U«. Refemog -o r;;, 
e Si ! 4 * > i I r o k r 

* > u, * t | r » , 

x V hmoi « , ( » r 

indicating the priority of the channels and the order of the available Walsh numbers. 
\ ad< > i v > s i > s s , t la: da 

> 'u OH r n Sv . j j * * , ] . v } | t ,i , 

pi oi « Tl ; , s oos - 'm'o - en v >o, \ ^ u ' o o luro i»r w ^ S v ! 
J ^ i o< v v t t i 1 i o • i iitci itx^ th 

h>o m« ^ . r t * f ^ i „u i o \\ v ivv 

! ^< *s v.* > l , ok . . » ^ i K n \ k r 

s O > \in \\o!< rv 

s i! n ' ' J a I 

i&adk u's?tn i-> ! and the s 5 ' N>.unab 1 * u 1 > in - -y and outputs the 
power control sagnab, ro step B3d. 

As described above, n the CDMA « « v systee^ having the neb v 

rate cbanrsel st ure. when the * iu d , a wer than tht 

^ ! ^ ! d x - i I* e - <^ i Oit 
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CLAIMS 

1. I ^ > l U > « ^* \ s »- \ U . 

5 Vcesa <mnuuucam-n mptisio 

f ! ? IN s - v 

a nseniop. 8 ox , not 

>nhH »' I i i 'I > » ' , OC SC'A-Nai, l!fJM«Ut. 

data rats; and 

It) contK !>.'.. v Un^ tli * no- i » * I « nnob K 

* > » > - J I ^ O >" < v 1 

U 'i i u j i < ! i i 1 ' I m t. 

transmission nu is wn-n tberr n on n r x u request loom the i t j i data 
niter ami a packet ji user, and reading an available orthogonal code number out of 
15 tht i » . >< i < n « tice v i ; t so < i 

i lb l \, J * > < I i j v j , j > 

of the chan - i 

2. The channel spreading device ,o claimed ;n chum I, fbnhri 
20 comprising a WaLs • t\ , g:u.oaoi to <>n 

* ^ ti »th < ^ ' > ^ a v < o i i I cod. need at the » i un d i 
?aO h\ tho c O\o; 0 >^ >.v i vd 0"> -a- ^ u \.. > i J <. , o < < ^ 

K i v s oi » "Ov 3 1 vino the 

the tMM »» a o < . ' i i i v - na data r 

withm a had length of the orthogonal code, so as to generate orthogonal code \\ «. s 

0, ! Ov v v O * hi <r . N'fo * Uk 

30 t? C > i C > t v. v 1 \ ! i > Ms rate 
.requested b> the circuit dais user, ami deienranco when the packet data can be 

vr \ove e- onrt ,co — - a adahkt a? the data rate requeued 
by the paclci date user. 

35 > Fhe < on "o s „ ^ e ( oi * e the 

controller allocates the available orthogonal codes according to a priority of the 
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I X "N vN ^ < , s >- - s v - ' tNv , , s > 

data at a gives data rate. 

6, ha ? m !. wbsKit th 
5 - ■ mi i j j * < i » 3 v < code 

oom^pondmg to an orthogonal aode number for the maximum dam rate out of the 
onh <• t - 1 v • 

7. s iannel spreadio- do < for a * 5 hi v ommuru Urn gstes 
10 compnsmm 

a storage medium tor storing orthogonal code numbers which cannot matotam 

0 ! «\ i i \ \ l svJ > C 1 Oi i m d 

co < v a a < m * < > s > ,n „ -m >-.! tl 

stored >r. the storage medium are available at a given dam ram, when at least one data 
15 us . r g m I * > r m d es t ae< 

no o a * i ^ $ ' <.rmo u i ! < i u v - 

result; 

& plurality of channel trarrsrm tiers, provided m association with die orthogonal 
code n , ! f n 

20 to&o s •» " r< ■> * i , 

and 

. 0 4 ' « < I | ilk'it. »Nt,l 

by control signals horn she controUeo 

ff " e , ^ n w ^ » r- »hc eat the 

tore's n\\hi.m sh> Nii 
> 5 o, s > i s » the 

"t > N N ) \ N i J ! Oi 

\t *0 i vis. i i 

30 

! m i d , s d i 1 i ! \u . m i the 

< > , ^ * > u , ^ , o n * ' uoi 

v ^ m i x o -t o a * f * t i when 

)iher d s can nans* I m < i , 5v d 

3d fed ei ils correspond*? 

to- hoc do cv tamo o K „mm code numbers 



10. The channel spreading les < a? claimed n clams ! \ wherein the 
c 5i ml m output the c s j , j eTS ¥ K = n 

5 nhen \^ ' > c < j - % m, < j 

s s 5! - - s ch > ! 3 s . t eh ciem the 

channel Oamsmmer spreads the dans from die orrumrv data user with a:n orthogonal 
v . > > > < v > < > v a ! ~ <> i> 

10 V' o o< t » < - , 

12 A chanam m .d.v d vee tot a < S M \ as » as i«_ah<M ^ aav 
a- np> * ; . 

a \\ s pool generator for generating orthogonal cade members which cannot 
IS law .i')K>»)o, a , a , « > > i , iN N c 

a t5Kja«< < > i , a i - 

Mi > .a r^e 

a controller for deterrammg whether die respective orthogonal code numbers 
v.o.eb -a ) a Ov.a v .ue, i , s s : | , 

20 c > urn A thv pivc x data rat. ? i < « 

tvaha! , nrot segnab accordn minatioi 

result; 

I > ^ <■ ^.i" " > v. « « < , cade 

"a \ t * . j ic \ i ana 

25 a h a t ex ? > 5 ) a f , h ,a 

P' » . e ( i , M ^ , 

a c >m ^ a s 

1 i! i 1 *e ! res the 

30 ^ s? \ ! s i * rcho dchnat:i\ mo at 

'^e maximum data rate to the orthogonal code number used at die •* » , > data rate 
^thm a Ml bait , < nv mp< >o ! ^ ic i a- \ a- ~ \ i * » m I „o\ m t - - 

u duoar^ v-.ree.hme assae a . >*m. a m .can :.\ uhcrein the 

i n j prinian a na » s« i :^ sn- 0 top pno-rax «m of da dot \ m :a leiem e< f« > 
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othet lat users*; i < t < , , hers oh;ch are avaduhk 

\ I ! > * l i s f s i 05 S 

to thymine* ! i ~? U 

s i ^ i * i <•> v. e U es c 5 , 

t < ■ * } < V X d " ' P «. X ! ■, * 

^ east two other data users request data temsrmss \ 

> n K x < N , y ' ;> 

the vU.mm p\,iCi'>i! vi^w <~i » auo t- wheo 5 U < 

> >J - > v j \ , < , 0 n $ > o >P 

<■ 51 5 i I ii,, iti-lA^U 

< -i s > * s 

17, A channel spreading method for a CDMA eommunmaiiori system, 
- omprisuig the mops ot 

storms < <mm* « , 1 r^n lv h ! n A 

to an orthogorad code which a circuit daia user uses at a maximum data rate; 

u , ' < < > x < \ u o i 

Knei ~* \lu o I v ot < u is i r v < us eai . , v j 

data rate, and t * v *< <. o mbm and 

eo - u ' x > t Vm; s 

^> ! " < t „ code 

asm * ea mm n v^n v.vmv.T^. I cod t 

muhiplyum outputs of the m on transmitters hy die control signals. 

rhe ehan.u preading methec daie tm w! en i d 

1 v < v x i i < by 

V X H > ! i I » J , | 1 t 1 t j j t| 

V i 1 * t X t M! > < H ' j ! | 

f * mrnber us the nas > mm tat 

rate. 

Id. He- channm s„ P * vV . v „ , vV x ,;bm- " wherein the 

s v ^ iff em d ( i 

dm ,iv a e; - vJ^j m^ m u\, u-m - % m \ < m o, o the dat 
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usoisj oetera'nmne >c » o .i' » r i , cock 
number? which are available at the data rate from said other data users; and »« i n 

5 > < i ' n i v ' i J ^ ! ' s - \ > nn 

5 ' reading tne , I 

a\ - 1 H <. s i f ■> . a t x ^ .ah-caaa ■>. « r 4 m , > > ? •> I vi a 

c < « 5 ca 1 > rs x a < s s S ■> a' << <'hj ! j v>a 

ft a staa vvIk ou ts th m a * 

10 1 v> j > - i * e > > t ^ $ , . ^ , 

cornonsom h r a -a 

dttennmn; nho>atn a\ic oamou ^ w l.v»i no nn ^ a ibio .a i data rate 

■ OW I » * » f 1 v '„ * , 

■IS> ECilCK* < . t « > I < V" a » , v 

when ! sea 

-5 os coda 
an ao in U ! 1 < l i 

primarily allocating the orthogoM code corresponding to the orthogonal code 
20 number for the maximum data mie to a ■ supplemental channel for transmitting the 
circuit data, when a drcnit data nser and a packet data mzr request, transmission of 
^•i-' Jit-' NVv<a>n o.v \o . it 

■> ^ > < i >^ i < a , a f v n s i 

the packer data, out of the orthogonal code numbers, and allocating the orthogonal 
25 code corresponding to the determined orthogonal code number to the supplemental 
channel for transmitting the packet data. 

2 Ha "n > i j < > ' ! ^ > 1 5 i ! < 

orthogon des a -Ham zd - st q lemndh ad one res tipk f at* no 
30 , ^ 1 > o m < laa an i h-mee* tna 

.maximum data rate within a fob length of the. orthogonal coda. 

23 The t a 1 me' \ id » 1 n < >Ja : * t m 

ootnpnsin g the step m a uaanoaa wh c m- n v r , v .o,;, ^re.rs;mnhe mtdaa Oata at 
35 kn n n „ a t -n ! . ' 'iMoj *ckc * 

> N ' i 1 1 N Ul 1 ill? ^ 
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v >„ a* v ,s v - N a a >- 

24 "it reading method - cbi n 2 v herein As 
avadable ^ i « n codes arc allocated according to a v i > s of ihc packed data 

5 x ! ? cose-. -ao 

given data rate 

25 d channel snreadmg method am ■ COM A communication system 
^> - c -s -i 

10 > t t s a •> 

i - V | u , i h> .1',] 

due to n o m- « v i v s f , , > N j 

amain i orthog< i > agonal nurate 

IS' 

kamm td received orthogonal >d nmnbe * fct * s 
. od*. ?5mrmcm a a Wed r 

26 The change; spreading method as claimed in claim 25, whercm the 
20 o * i e n i >^ f 

OtlhoigM i i. < 

> Og N 

25 code 
mote s t t\ *v > x k ^ I . ^ , > ^ to a 

^ PP -ate has >;m - \ <_ , k i , * 

ewe v v v ' as t a i<: ;, 

5 ,n i * o ; ! ! ! > , i i i, 

30 ht >- t to m < * * M^i i * , it -dx^dme 

uu.- de.mirui orda^aena? > > * i v. n !C - * - ^nh^^v^i mo to the 

SUpptcnK" , » 

1 e a ' m v ) „ v < -^ , < : , ? s 

35 comprises tat .nep o> dmexmesm \m>cmm a y, do^< a, to cunsron the packet data 
cording 1 i *te for t meat d * - , > packet d 



be trai. u ^ r , bci ^ v 

packet data. 

u * i , k > I u o-i,.io'i i > t% pai kef c it 

son .1,^ ■ H - 
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